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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize power-saving 
most suitable for the utilizing form of . a user while 
reducing the operation load of the user. 

SOLUTION: A voltage detection circuit 34 detects a state 
of a power supply of the Image processing unit, variable 
voltage sources 28-31 generate a variable voltage on the 
basis of a detected power supply state and apply the 
voltage to processing blocks 1-4, and the operation of 
the processing unit is controlled by revising at least 
any of any processing mode of the processing blocks, a 
frequency of a clock signal supplied from clock, sources 
19-23 or a voltage received from the voltage sources 
28-31 depending on the detected power supply state to 
conduct power saving operation control. 

COPYRIGHT: (C)2001,JPO 




I 



(19) H*ai^fF/1' (JP> 



02) ^2: in 4# If ^ « <A) 



(n)!»iiFta«4i08«# 
i|#|g2001- 238189 
(P2001-238189A3 

(43) B ¥«£13# 8 ^ 31 0 (2001. 8. 31) 



(51) Into.' 
H04N 
H04M 
H04N 



7/14 
1/73 
1/00 
1/21 
1/387 



F 1 

HO 4N 

HO 4M 
H04N 



10 1 



7/14 
1/73 
1/00 
1/21 

1/387 

i^aff^ »*««»i7 Ol- 



io 1 

tfe 15 K) 



SCO 2 2 
5C 0 6 2 
SCO 64 
SCOTS 
5C076 



(22)0108 



- 49e89( P2000 - 49689) 



5|i^l2^ 2 ^ 25 0 (2000, 2. 25) 



(71)HSA 000001007 

SCSCfR^HKm?^ 3 T B30« 2 ^ 

«jSC«:*:BKm^3TB30S2^ 

(74)<^1A 100076428 

#a± :km mm <^^2«) 



(54) [%w<D«iiii] H«i!Laa6e»rfl»»«i-^'ta«iff«w*^ 



(57) [Mi^] 

□ 1 ~4 (D^n^enicm^t^ at^iz. ^«)^ 



s 4 « ■» S 




I 



f 



(2) 



1 



3 ] mimmm^m> i o ti, 20 



[«*^ 4 ] tut aM5[®^¥©® 1 oti, 
M^T-'- 9 iiWMt^Wm^^t.. 30 

fulB^XSt'^Six-Siuia^^^/^SIlcjSl^T, IS 



#g3200 1-23 8 1 89 
2 

^ ^« b, mif B«S®4^.{it?ftS A C T b 



tsiB^i ^ u ^atciBM s n;^:Bitaf-*- 9 ^m^ta l xn 
mmi:.}Z^\^xnmt^wm^mt. 

mmmim^miz^ y^i^s^&tfriBmc^^fcfB 
i:xmiim^\mmwsm^mMt^m&^mt, & 
m-r^zt^mitt^mmMmm, 

■:f9mh. mJta«!S®^^(j:tuiaA C T 
57!)^e>®B^^-§-5:m)faiS«$nfe:7 U-Al/- VXM. 



1 2 ] i^fsaigs#i2i±, ffifix- ^ (c-^*ti 

T. 



mismmA^jMX'AJj^nkm^T'- 9 \zm bt i 
m^-T-9^i^^\zm\:^xmm-^WQ^^t, 

mim 1 4 ] t!fiB«iiti, m&m/mtAc 7 ^ 
y^5:«u tafamsfflt^fitsiBAcy^^^f?:^ 

Lx\^^if^ii\ mwmw&^^iyX^^^m^K 



(3) 



1 3 izvdmDmmm:^m. 

1 6 ] BulBlg^XST'li, Hisf'- ^ tc-g-* 

[IS*« 1 7 ] II^S 6 75M 8 , 2il>'»*iS 1 3 
1 6 <7)V ^•r^l*^ 1 JS(Ci^CD|*M'M:^MS:^f S ^ 
□ i'*^ A 5:IB'It b fe, n > e^. - tc J; ^ »J Bltg;^ 
IB'til^ift;, 

[0001] 
[0 0 0 2] 

[fi^M CCD^<Z)H«ill^S©/i^ 



40 



o T t — tffcSiig & z: * *{c-^^ ztiim 
[0 0 0 3] tfc, S^Jl^-efdU 

[0 0 0 4] -mL m^nx\tm^-^^^n%'ny 



#182001-2381 89 
4 

[0 0 0 5] 

(Dy^--i>mMmMzm-:>\< ^x^^nx^D u> 



[0 0 0 6] *||^tt±fB^^!3l^J^C^*lT^S4^fc*<D 

[0 0 0 7] tr=.^9^BE(7ismt. mmizn:hi:^b 
^•r^y\y-2Aiy-h'pmmB^umbx. muo^m 

[000 8] 

m^^xtiLxm^t^mi<mM^mt. miwmoy 
miiz^-:5^sxnm.m±m^u mz^o^mi^m 
(D^n^emzmt^mm^^mt. mesma^$siz 



(4) 

5 

[0 0 0 9] ±mm^m^-t^r:^mz^m<mm! 

m^nrcirni^MMom^izmi^xmimBi^mmws 

[0 0 1 0] iMim^m^t^tzmzy^mma^mmm: 
m^mzi5»^wmfm:^'mmroiit 
So an*., mMi.<D^^mtt^imnMt. ^ii^n 
m^£^m^m<Dmi<Di/uv^imi:^&^^^av^ 20 
mjMt. tmnm<ovimizm'^^^x-ss^&i:m. 

}<hLxm^-t!bW&<Dvmfu V ^ (D^i^'ei^^zm^ 

^•^ti^m±m(jyptii<iL-h\^-ft\.th^^'^^iio\z 
[0 0 11] ±.un&3^mL-t^r^Mz:mm<mm}i 30 
apt., mm&^mmmmnmxtb-ox. mik 

minM<7)Wzmi:'Xmm^\^mAtfwm'^wt^ 

[00121 40 

a^wmmmm^wmzmmir^. 
[0013] {^o^mm 1 ] El Hi. 

*&^L/fe. 50 



#§^200 1-2 3 8 1 89 
6 

[0014] z.<7)r- l/fcfl|g«5f^g«)±ilJ5:::/n <y 
^^aayn-fe^y-9-2, H^|-r-i?tca-3<li^^lcB5 
[0 0 15] *-f, f^&5j?5;Iftf^^- Ki: bT> EVF 

[0016] [li^yii*.n>hn-5i<»^TO ffi 

J^!<DMiItt0a^ b >5c V ^f!Pft-t tC J: o T C P U 5 j: o 

xnhn^. CCD 7 *^e>ffi:^sti.&H^#^«tu^ 

(CDS-AGC) SjCAASnSo 

1 {cfev%'r»i, ccD7<Dm*)iwmfmmmit 6 4 0 

x4 8 0ja^ (VGAfflS) t'fe^o H(;^itS^i^~a.-;i' 

Sii, CDS (ffiB5-ft-9->^U>^ ^.O^AGC 

^=ES^'a 8 tcMf 5 ^ a 'y i'S.tJ^'^ -f ^ > 

li, ^-f (TG) 9a:'J^$tlS, m 

m=^i^=>.-}\y8xm^tfM^nt=.mm'f-^ii^ a/ 

D^iSI (ADC) 1 0 ted: U 1 0 tfy hO^-V t/;?;!/-? 
-c$?{Cgf^$tU ^-Y^ ^y*^®^ (SG) 11{CJ;U 
^$4X'5t^^'-fe;i/i'D^yi' (Pixel Clock) {C|g«gU 

xmmL<')i2^-=iyhu-'7 1 icA:^;^*iS. 

[0 0 17] il^Uii*^3>ha-^i{cA±j$tiyi 

lii^-r-^«Pe35ISIllS!&l atCj:oTP45lg^!!SStu 
r^§l7b^iXfc*g»T'&S7=-if*^F I FO 1 bfCS^ii* 

[0 0 18] ^2 (A) {i, P^SI^iaJSl aCOiM-^©- 

li, SGI lA^e)A*$ti-5t:°^-fe;i/^a^yi'(Pixel C 
lock) $:ftlK1"S ^ ir;!/:)!! "5 > if (Pixel Count) , Mm 

SrlMf 65-Y>;^'i'>if(Line Nuiii)&mTfeU. C 
PU5{cJ;oT^*l8SStifcr^5IS:^i:, Z.tie>® 
:)!j'>'>i?<:DftM(CS^'V\T, ADC 1 0;i^e>A:^F^^l 

if ;L'H^7-'- if^r^^y^'b, FIFOlb 
iitffe«)®i' O ^y (Utch Clock) «:^-tSo 
[0 0 19] 02 (A) (DmXlit. *¥6 4 0b:"i'-fe 

Sii:4 8 0 >cD-r- if lc*f b7K¥ • SClti: 1 1 



7 

/2(Dm^\^^no^ (3 2 0X24 0®^: GIF 

4 yX$> *J . Z0MS^^tfc^O)iB'^mctive Line 

i^^Xh^o ttz.. mh\:^^^Mt'm^^^)l^X^ 

[0 0 2 0] Zthhim^mz. 02 (B) {ZSkt^O 
\Z?ixel Clock, Active LineM^^t>'Active Pixelfg# 

o^a^iO'^^n. znti^F I Fo 1 b \zm^7ititz^ 

CDLatch Clockjt#^75i^o J&fe. 02 (A) {CfeVN 

F I FO 1 btcSgiitn'6f^-^*'^>ata to FIFO 10 

i: jci :7 1/- A y iW^lz \tvv -JUi^ ^ y9 *^ 

r4 0>fgg5['f 1 J 0i:$JCActive Frameff-g-S^^U 
02 (B) tC^f ANDtHl^(Z>AA(CiIJx.^j:"iJCl-tl 

[0 0 2 2] /i^>[yii-yjL-7s\m (bus if) i c 

tt. F I FO 1 b;^'^^-e;5:V^m^ (^pJ^^Z)-?- ^ AWii 20 

*tiTv^-5) Sr^^^ii, p^-O.'l;^ (MB) i:ic-r- 

> hn-^4tCF I FO 1 hi^^^m^jULfzy'-fi^^ 

mt^o Ay^^y9-y:c-7.mmi ci±. a^. 

D (Latch Clock) tmmm(D/iy.9 D 
>vi7-el^^^^bT^<^^o t^^oT. F I FO 1 bcZ)^<5^fflb 
^Uvi^\t. F I FOl b<Z)«Siia5ii^n»vi^ (Latch 
Clock) FlF01b\iZ(D^mM 

[0 0 2 3] i^. 30!);)t'i'>A::^MBtCtt, ffitCfcA::^ 30 
h ^ >if ysy i:^^ir^Ax^7. ^ 1S^W^^^ ti 

cpus^if) cDT% w^\z^(n)\7.Yyy'f^y^ 

y SIS^T'S S J: 9 tcy Srli^^t 

[0 0 2 4] C^^Un>t>n-54 0|iiB^] ^^Un 
>hn-54tj:. )\ys>{y^-v^-yM% (bus if) 

KU7.&-^FI F0 4 b{C»gjit^c SDRAMH'^ 

(SDRAM IF) 4ci±. H^JP^^UT?^ 
-5SDRAM1 3/\(Z)^^ffi[^^g-^5:m*t*'5i:fc% 

fc. F I F o 4 b [c^&lftStifc^ ^ U 7 K u:^;Rr>Tii^ 

T^-^r&SDRAMl 3lC{fi;t?-r^o 3Z:T*;>t^U i^D 

^yi^liAxirD>vi^i:«#HWT*$>ye)«>&4?), FIF 

04 b(CJ:U^i^UT^^'5o SDRAM'Y>^-'7x- 
FIF04b6Di?^aiU3K-h*^?>:?i^Ui7D*yi^ 



4fP?g20 0 1-23 8 1 89 
8 

RAMI 3{C#^3it;fe«)(DW&^T^o 

[0 0 2 5] [fS-t^:/P'fe^yi^2(7)M ff-^^as 
:?^D -fe i^- 2 mWr- ^ omh^^ hCDtzi^OAT. V 

^>^?-'7x~7.taS& (BUS IF) 2atCj:oT, 
-^W^X^Uv^^znMLXV-i^:^^^) 2 b{C#$ 

ii^n-So DSP {TV^Mt^':fu'^v^) 2cii. 

mi^hX^^). Z(DDSF^n-j^\zmmLX^-^:^ 
=&U 2b60x-^tCT^^'fe7.bT. ^^-vhU^'X^a 

is<?^^ffi-&'6 J: -5 tC. ;^X-f >'^-:7x-XtlIS^2 a&S 
[0026] [EVF^-KCOM EVF^-HXfe 
ffi^^OiaT'D -fe ^> if 2 *^mS#x- ^ ?:mti«#^ ^ U 

^r3>hD-^3tt, a^x^~a?S:Sg»mffe«?)a)A 
A;^^>^f-'7x-7.liIS& (BUS IF) 3 atC<kora^ 

:;^^^n»y^{C|^fflbTF I F03 h<Dm^7h^^^-V\Z 

?^i;5A^>;>r>'^-7x-XlHl^3 ati, FIF0 3b3b^ 

[0 0 2 7] mzmf^m^2, c\t. ^hf^-fe;i/^a^y 
tClHlSa LT F I F O 3 b i U B«T-'- ^ ^m^^t. 

Mraia8&3 ctt^-Y^^^u^rmrisy, fifos 

TSCx^n-^'3 d{CA;^Sn> NTSC7^-V'y 

\ts ibf^-fe;i/5}^<Z)H#-r'-**^M^ffiSnSi:. fi^ 

ICl tf ^ •fe;i<a^0ffifiSf-*- ^$:FIF03bA^ ^m^& 



9 

WC-l) rJj'CD^'f >-r-^$:NTSCx>3-^*3 die 

mm b fc^, 7 -f > li 1 tr i7 ■bj\^(Dm^y^- ^ ^ 

NTSCx>3-^*3 dlCH6ffl-r'5«{C, FIFOSb 

I F03 b*^6>^}c<^>^w>®ia^7^-^S:^ili^"e< 

^iL^^^m'^m^, 10 

[0028] NTSCX>n-^f3 d{C<koTNTSC 
(DAC) 14.tCj:oT7-:^ai''ffi#lC^Stl/tit, N 
[0 0 2 9] ±3aoS!;#$r:7L/-i^::i:{c;^^bT^Te) 

ZilJCiy, EVF^-FG)i&f^il?5:5. ZKDEVF^ 

- KT'li, y ji*=i > h n 1 b-Ar^9 [ 

^bfC^^TS^, ^x^5? 1 5{i-^(Z)7l/-i^l/-N-^lJf 20 
[0030] M^^- K<7)|5i^] mz. m^=^- FT* 

U iOH^T-'- 41 $: J P E 

GffifiL-c^^u A- F 1 1 rj^}i(mmum\z^ir 

[003 1] * -r, i/^ <y ^ • ;K4f >^#t?:^-f ^y^ll 

$ti6i:> CPU5l±|g|^L>&v\$(JiSifS-ttc<I;';il^ 
'Jii*3>hn-51(C*fU r>C<^ 1 ^7 30 

-9-2 tC*f U 1 7 b-A®]a^tl7^-4?{C*fL'Tffi8l 
[0 0 3 2] W^S3iy?i*=i>hn-vHi, ltjMO)E 

V F ^ - Fco^ i: tiS'& U . 17 b- AOH^*^ *J 

mi/T, EVF^-FT'^iacDja^7-*-4«5:4^L/fe 40 

ibt\.fd^\w- 9 mm:^ ^ u 1 3 fH(^m^smB 

[0 0 3 3] CPU5li, ia#>i^U 1 SlCfHU^tlfe 



#13200 1-23 8 1 89 
10 

i:, CPU5{iH#®t»Jii*3>hn-5i{c*fLT, 

E V F^- FT®H^fi-t®5j uii*«p-r5 J: exca 

[0 0 3 4] «ci3, ^i^u*-Fi 7^c^&^ft3i^fe^f# 
'fl:$^lf-l^^T'-^^±, PC^(7)4-NXh3>H°:a-^i: 

18&/M.T, pc^A^e>r^'-fex-rs3^;7!)^aTtgt2) 

■5, *|ISg<Z)?^®l{Cfet^rtin5nXv!r-i^3>llIS& 

18tjU m«i/UT;L'-f>f-7x-7>, USB, I 

[0035] F®M is^icm^- F®i& 

- Fi 7{c*s^$nfe##^t;stitffi*i7'-4f^^^^ffi 

LTSDRAMl 3JC^$jitf<, it^m^-:fU^v'*)-2 
lit. Z.® S D R AM 1 3 tC^jit ^ 

«M?:tToT^nItl^H«-r-^5f h htzMi. St>'S D 
RAMI 3{C#^M"t. ^n>hD-5 3{±, Z.(D^ 
^S:SDRAM13i:»; fg^ffi LX^mW 

[0 0 3 6] [5^l/lf«tS^- F®IJi^] ?^IC, 

Fffl|&{>^5:l5i«-r€.o |fi3*Lfc®^^-F-e 
lit. l■7^'-^®■^f-*-^5:^KU3i^m H^'J 
iii5)i3>hn-^lli-^f^?:^itbfe„ b;<)^U Z. 
(D'r \y fttlS^ - FT'ti, iS#T-"- ^ ®^ ih^m^ ^ 

yiitfo ZlG)i;^(Z)3l'Jji»7U'-Al/-h{J, CPU 

5 (c J; o Tig;^^ 4xfer^5 1 NTSiS$4% 

:idbT^»jji*nfeli#x-4fttii^^-FG)S 

ii ii^w^aatc j: o xm-^mi-^o >v -y- 2 fc j: y m 

^iE^2iSS:t>*iifm!£^ • ^f #'fb^;!)^;^$4aT. S D R A 

M 1 3 izm^ihttl^, Z1^L/TSDRAM13 IZW^ 

^G) V - W^AS 4xfe^> n $ a. x/r - i/ a > 0^ 
1 8(Z)^aiS^i;a.-;WCj:oT«gS!ligS:abta 

[0 0 3 7] mS&Si%:MCX}S^^iV^m 
L.fe?f^-^t±, =l^a.x>r-i/3>IiIJ»l 8A^e>C 
PU5$:SffibTSDRAMl 3tC»g>i*nS, im' 
^7'Di2y-9-2li, Z.©SDRAM1 3tCSii**Vfe 

bfe^, St/S DRAM 1 3 JC^^M-t, aa^a^hn 
-53tt, ^-r/^tlif^x-^5:SDRAMl 3 

[0 0 3 8] a±.0)^il,ZLX. CCD7(CJ;'J®#b 

inx<^mM7'-'Sii:^iSLx=e--st i stc^-rs 



(7) 



l§2 001 -2 38189 



11 



12 



[00 3 9] D y^(Dmm^ mz, H^issiya>*^3 

[0 0 4 0] ^'O^y^lSitl (CG) 19, 2 0, 2 1, 
2 2, 2 3«, CPU5tCj:»J|gS$tlSjijg^<JDi'D 

(CG(C)) 19{i, SGI IRZmmL^Jji:^ 
ayhn-^i ommi Uii*g|J (i^5l^llfii& 1 a , F 

iFOib) (Dmi^^u^y^^^t^o ^nv^^^ 

^ (CG(D)) 20{i, D S P 2 c (OiW^^ □ >y ^' 

■rSo 'juv'jWc.^ (cg(b)) 2itt, #=j>ha- 

So ^'nvy^lg^^ (CG(L)) 2 2 {4, ^n>hD- 

^3®FIF0 3b, SrBlIlI^3c, NTSCa:>3- 

3 d i5Lt>'D/ A^lSiti 1 4 am^f; nv9 5:^1- 
i?D»y ^11^^2 3 (CG(M)) (i, ^^Un>hn 

-54<Z)FIF04b, SDRAM • I F4 cd3d;t>*S 
D RAM 1 3 <jy§m^ nv^? 5:^f So 
[0 04 1] *fe^'0<y^rfg^f§2 l;i^6ffi:^7$4xS/N' 

:x> □ >y i7 {1, 

S:f?lhT-SSJ:o{Ci7n'yi!'y-hIiI^ (G) 24, 2 
5, 2 6, 2 7^:^iAr^^S„ Ztl^iCD^^P^y^'^f- h 

ESS (G) tt, BI^U?5:VNf!|^fi-^lcj;UCPU5{CJ: 

[0042] Cmi^tcMfSt-S^rr > N n - ^ (DIS 

[0043] l/^ixU-^f2 8, 2 9, 3 0, 3 1, 3 
2 {i#>!r CPUS tC J:oT|gS$tiS«E$:l6^-rs nl 
^Sffil/^^b-^T'feU, (REG(C)) 2 

8«H^yi2.*n> hn-^ltc, b^^U-^ (RE 
G(S)) 2 9ttf§-^ja!«:^n-fe^y-b-2lC, l/dff^il/-^ 
(REG(D)) 3 Oli^n^ hD-^3{C, Udf^^l/-^ 
(RBG(M)) 3 l{i;*^Un>hP-^4{C, ^UTL/=^ 
a. l/-ijr (REG(CPU)) 3 2 ttC PU 5 lC-?-n^tl«ai« 
JESr^fSo *fe:itibb^a.U/-^f 2 8~3 2{a4 

3J!)'!^yl}c^$^^Tv^So 

[0 0 4 4] ?^{c, '®!i«i±®4^.{cfE;t:;Tra§l#iiii?& 

la, ^i(^IiIJ!&3 c, i^P^yi'fl^lll 9-2 3, 
3.l/-^i2 8~3 2(D|Kg$:if<3[)J:e){C^f Sjb^Srii 

[0 0 4 5] «E<^|lIii&3 4{4, 3<3Dm*mffi 
Sr^fSZilfCcfcoT, m?ffe3 3 05^45:0 PUS 

sjb^SA^&atfWfB&cpusfcji^-rSo 3n?>©« 

?aj^ft&l>'ACT^V^ 3 5;<)^g^$nTV^S*^;t)^ 
®1f|giS:«aS'fil#i:f*4to CPU SlCgg^StlfeROM 



3 6 fc \mm-:fn y 5 A h t) tc, {S ^ ®mi!E'ff#}c*f 

J^S-rsr^^l^EIii&l a, lir^[slji!&3 c, fpUv'JWL^ 
19~2 3, l/^o. I/- ■Jf 2 8 ~ 3 2 (DXSffi#^CD|§ 

M$:*nx7^:8|5^CZ)*ff£;;<)^RAM3 7 {CfBltSnSo 
[0 0 4 6] E13tjU ®IS4'^tC*ff5Ufc=&iffi^^ 

[0 0 4 7] mai^miiLTttAc {Acr^zf^m 

10 M) , «?f{iFULL (@?S;b^7;i/?i5m) , W&.l/SU^ 

(si:^i^«a!iaM*s^^) 01 omPi®^^5:i:s. a 

#^3^iS ^ P -y ^ ®ilJ'MS:tt«;^M?'^{cSg^$ti, 
WMMS.'hWcMW£<D 3 . 3V{c|gS$^xs. -fliU * 
^(Z)?^ffiiT'tt. ^n>hp-^3®>'i^-Ab- 
Ntt, NTSCm;dC0;feA?)StC7;L'7l/-AT'^S. 
20 [0 0 4 8] ACr^^^5f3 5;b^gS^$tl•rv^«;^^#^ 

T% 9M33tf^y;v^m (full) i:^Tt7/8© 

- A b- h 1 / 2 L, ^<7mO)m^itmjlCDA 

CT^':/^3 3/>^$4xfc©^i:l^(^-efeS, 
?a^«*^6/8i:5/80^(D^{i, gmSSrifB^ 

#^1/2 (lif®-9--fXl/4) (C, 7l/-AU-h5: 

iS^U *^o«E$:3. lVlC|g^t-So 
a*":4/8®^t4, MlC7U-Al/-h$:l/ 
30 4*T'Ttf, ^0fiS«)ie^«:m?fi^a:jt>^6/8i:5/ 

8(Dr^0^i:iHii^{c-rSo * ^^mmj^*;!)^ 3 / 8 1 

T'iST-rsi:, :7b-AU'-N$:l/4(Z)**T'fi¥^ill 
$:iefM#^l/4 (HBi^-YXl/l 6) tCtg^-tSi: 
ilt^tC, i&^^i'P^yi^$:l/4(D^j2m{C|gSU m 
S:2, 9V{C|8fe-tS. ?>ClC«?t^^»*^2/80D^ 
tt, |g{C:7L/-Al/- h& l/8*-eWSo ■€-LTm 
^a^**'! 1 / 8 * T'{ST1-S i:, 7L/-AU-hS:l 

/ 1 6 *T'T(f, mmmiiW^j^^ 1 / 8 (ii(®-9--f x 

1/64) {c|S^1-si:i:tjtc, iM'^i^ p i / a 

40 (Dmmacm^u mm^z. 7vtcig^-ts, si^tc 

®ffiC0^47t)Hf if 0 tC^eS i:, »^5:»M^-<r 1 / 
16 (]ii®-y--fXl/2 5 6) tu yu-i^iy-hit 
±li^Uii*^i;f So ^P'y^'lil/l 6*-e 

UT, m&^2. 5V*T'{ST3i±So 
[0 0 4 9] 0414, *|§ra(Z)|y6®?^)ISUC^SCP 
U 5(Z)»ffir#$:a^f 7P-^-V- 3(7)^0®$:!! 
^T1■S:7'P^^^A^4ROM3 6^Cia'li$^lTV^S. 
[ 0 0 5 0 ] * -f X-x >y :/ S 1 T% 3 4 {C 

^*)mM(DWi:maU X-r'y^S2T'{4, -e®®R 

50 m:tr;()'5m?te3 3*^e>, mtACT^-:f9 3 5(Z)v^-f^^Jb^ 
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V V ^€>^^iX7=• «v ^ s 3 iciii«^, m 3 

©3, 3VC|SS-tS. 

[0 0 5 1] mss&^BfflbTVAS^^li;^-?- 
[0 0 5 2] Rhmrabfe*llJ)60?gffii {ce^^T^^, 

2 0S:;i-7^^,tc^t5z:i:A^Brtgi:;&y, v>o-?-e> 

[0 0 5 3] *7S;*ia6®?gffil(Ca^LfeJ:^^P^§(S 
[00 54] * tzMm^ <•) ©m^mT'l&# UT </ 

■^t*> J^*^ 0 {Ciat3 < ICl^fo TmfC J: ^mb 

%)CD®, j:^)^^^mmmm§im^'^ti^z:tizf£^, 
[0 0 5 5] mzmm(Dfm&i:i&r^-^^t. ^im 

[0 0 5 6] -7?, S{C*^^K(^l^^^^#t^r^^.—^f 

ti^m^tc^ibiz^ mm^'py I/- A I/- h feigTS-tt-S 

[0057] t rz:^^<Dmm 1 iz^im<Dm»ii v 

X. S D R AM 1 3 (Dmm^i^W^^M^JiW^lZfjt^X V ^ 

•5 -5 7fc^JC{i, -^-c^ S D R AM 1 3 co^fttci^i; 

T'feS. BP*>, S D R AM 1 3 i: LT*/J^^®^ ^ U 



(8) #3§2 0 0 1 -2 3 8 1 8 9 
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•Ml/'4(CSiMf^, ^trSDRAMl 3$:lt|§U 

X yj\mmmoimmti^miX'^^:f>=^ u ^**«5i#T'g 

c^i e) tc-r -5 3 ^ J; , mm^r- ^tmt^^ ^ >; 
muznucxm^iz. 'toym^T'-'SKDmms.^m&X' 

10 [0 0 5 8] [MM<DmM2:i mz, ^^m(Dmsk(Dm 
m2\,z'D\,^xmm-t&. 

[0 0 5 9] m^it. ^W^(DmS^(0BM2lZ^^WM 

[0 0 6 0] ^IC^3V>T. UyX. CCD^-Yjjl-i? 
■fe>i^-&?>'A/D^J«|^?:#X.^Jif^S|51 0 l;<)^e>(Z) 

ftLyit-'rvhX'. \^'7-^)\^^uvif\,zm&L'X'yx^ 

X^-V»lB(cr^§l#S|31 02lCA;^^tl^o m. 
mil out, ^Iz-AU-hlg^gPl 0 8;!)^e>A;6$ 

lE^bS-ar-s, mti> "1/2" ©® 

l7^'-A(^li^^f'-^S:3^Uii^7^re>, r^^coi 

" 1 / 3 " (D^\t, 1 7 1/- A®H«T-'- 
/utd'o, «Ji:<Z)2 7l/-A<©H^-?-^f$:3?i'Jii*J5:VAj: 

hcOfS-f-T^^StV, 0 (= 0 0 0 0 b : bliZii-?- 
30 ^Sra^l") (i^lz-AU-NO, fiP'fe. 

^m*^*WJi:^/C».&^U 1 (=00 0 1 b) 

"1/1" (^7l/-AC0gi';ji<^) . 2 

(=00 1 0 b) [tyi^~U\y-V1f- "1/2" i&ifi: 

[0 0 6 1] railSgPl 0 2ii, • m^t&m 

1 0 7A^6AA$tl•5r^5IS*tC^5^iT, {plf^-fejU 

5:a!atLT, JB^SIJl 0 l7b^e>A;^7$4^SHaSl•?-^5'® 
40 P^§[^$:^ToTVN^. P^§l$^7!)^ "1/2" CO 

" 1 / 3 " ©^tt, 1 fcf ^7 -fe ;K7)a^T'- ^JilBt 'J ii^f£ 

1 5 yamm"- 9 SrSl U ^> S 2 

^ (DmWr- 9^W)iLt.^£.^^^0\zm^-^^^ 
[0 0 6 2] 3(Dr^6i*-lira^3^Sl5i 0 7K: 
50 iV^Sti-SP^?!^^}*, ■^'y-m^'f-iiKD%^\z 
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Mt^rs^i^m^ "1/2" ^mm^zMbxit 

<t o tclS^-tS -?-cDaj;b}i r 2 : l : ij fflacDH 
«tf^-^i: HfC ^Mm^(^m^mm^ "0" 

[0 0 6 3] ttz. Z(Dyly~Jj.U-htmMiZ. fS3\ 

0 (=0 00 Ob) i,tmmmtf'm&^ (wmmo) . 

BP*., W)&^^'^fb^£^y-\m^inU 1 (=0 00 1 

b) tirasi^* • "1/1" , fiii-^, r^§(#, 
ffir^jfeu&s^u 2 (=00 1 0 b) «r^§ig^*^ "1 

/2" mr^it2m) ti^tit^^^^oiz, rs^mm. 

m^mi 0 2«, ^®^^§|V^feH#x-^^$:^^'JSPl 

0 3 izm^iW. 3<Z) ;t ^ U gP 1 0 3 (i. ^J;t D R A 20 

M. SRAMf£iiXW^^tU {}^^f£<t=hiyU~A^ 

(Dwrn-T"-- ^ ^Wix^& ^ ^ u mM^m^x v 

[0 0 6 4] H^^aagPl 0 6l±, ^^ugpiostcts 

mmmi 0 6xmmmmTt>ixrcm^y'-^\t, ^ 
$mmzm&^t\.?> i3\ xfi ^ u gp 1 0 3 izm^M^ 

[0 0 6 5] mti, T^-f i^'^f^l/ • 

gPl 0 3(^^Stf^-^(Z)Sg'BfI^O-ap{C;t->'^"-l/-< 
[0 0 6 6] lir^l 0 4{i, :^^US|510 3lC*&ifflS 

§itgpi 0 2jc4:oTPa§i*^tit]s^iJx-i5? immiT 
-g-tiO T'feSo z<Dmm'r-i'^^t?>fcMz^ mm 40 

SP 1 0 4 ttBaSIt • liP^^tg^gP 1 0 7 {CJ: y A*S4x 

TVx^ffiP^* (ra§l#ai 0 2'\AAS4%Ti<\sra?(t 

»2^ (r«g5is^i/2) a>^, lei'-fe;!^©®^^ 

mm7'—$ttbxm\:'mm'r-^%:mtitho z.ni:m 
vMLxi7^ y^<Dmm-T- &9'f >^ ^ u izm^ 

t, 50 
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[0 0 6 7] mmm^t^mm^x-m^mmm^j^ 

(D^olZ LT^btH^f-'- ^ 5: t: ^' n >y {C 
ig^LT^^Pl 0 5lceitLT^1-«>. 
[0 0 6 8] ^atgP10 5«, m«NTSCx>n- 

m^^. nmm 1 0 4 n^tbAti^titdrnT'-^ 

N T S CM^f-V X l/^(Dg5^P 1 0 5 \zm^t 

[0 0 6 9] WM^^ffiSPi 0 9(i, «Mi 1 

"1 5" "0" 

*T'<D1 6@Pg (4 h) ©T^-f y;?;i/^#ilbTP^ 
5IS • ffir^^mSPl 1 0St>'7l/-Al/- h^JfSBPl 
1 1 \ZW,±-ti>, ZZX "15 (= 1 1 1 1 b) " li, 
ACWMiZ^^mi (.ACT^^^mS) iBU "1 
4 (= 1 1 1 0 b) " (i, mi 1 2ti^7JV^m0i-^ 

^BU "7 (=0 111b)" iiMMi 1 20^*^ 

^5 0%®^^S:^U "1 (= 0 0 0 1 b) " {i®a 

1 1 2 (Z)^^7bHSiSS<Z)^^,?:5^ t. " 0 (= 0 0 0 0 

b) " itw&i 1 2*^^tcsayt^$:a^-t, 
[0 0 7 0] m^\^ • «P^*>i?f^Sgp 1 1 o^c^3^^T. z: 

h (H-8lf«yh) ©r49lg -Ml^^il&^jEBmsfei?) 
fc, Mx.«. He (A) (cs^fJ;o(c, 7K i/xi6x 

8 H'>v 2;j<- h S R AM?5ji:'T'fil^tSo 
[007 1] 3.3. T'4 tf'V h<Z)S:Sji*-7 Kl/X (WR A 

DDR) t8\^yh(Dm'^7h^^-il (WR DATA) ttH^b 

v-h:^ h C P Ufcg^Stu n.-- !f omMcoig^tc J; 
U "r- 9 0^Sii*A^tT*)4xS, * 30 S R AM 1 1 

004 l:f>y Sr KbX{±, «?ffi^l:^aiaPl 0 9^>P> 

LTl^xS. ^«-f'-^8tf>y ±fil4 
t:'>v h (DATA (7: 4]) tjj^0P4?lt • WSm^mU 
r&4\^yh (DATA [3:0)) li, ^<DfS^\^-W^^ 
Bt, ZZXA\fy h(D (RD ADDR) \Z\lL 

fflgp 1 0 9 ^-^bo^mmm&Bt 4: y.v 

3tU 8tf«y h(Z)gg«*aiL/f'-^ (RDDATA) 

■ mm^n 1 0 7 (cg^$4xs, 

[0 0 7 2] 06 (B) iJ, 3<Z)24<-hRAMl 1 0 
[0 0 7 3] 33T-li, RAMI 1 0ro7KU7> "0" 

(mi 1 lifmMz'mzim) \z\t.^-^ "ooh" 

(httl 6jif=-^fS:a^-r) iS^. TKl/X "1" («?fi 
1 1 20^A?(f(fa) {Cti-r-^ "8 0h" A\ TK 

u;?. " 7 " (m 1 1 2 omAim 5 0 %) tci*f-*- 

"2 4 h" -hK y KU>^ "14" («?ai 1 2 A«7;i/3^ 



17 

n) (CttT-*-^ "1 2h" i)K "1 5" (AC 

[0 0 7 4] gp*>, ACKIS (ACr^'::'"^) lcj;Slg 

»^ (15) ti, TOs-^, ^mt^t^r^m^ -ws 

(1/1) T'i&#-r€), ACmaiOFF (ACT^^ 

:^;?^-B:-r) fe**^. «?ai i 2*^7;i/3^m®^ (l 

4) ii, (1/1) , -feMfS-§-{i 

l/2r^5l^ (2^«r4) , r4 : 2 : 2j T'lS 

f^-r-So «tej^5o% (7) mmn-^i/zm 
5IS (2ig«r^) > •feMi^i/4ra5is (4^«ra) 

T'lftf^fSo *fcm?fil 1 2amMaiH^I<tmzfj:^il 
(1) . )^fi#CD^&l/8W5l^ (8^*fr5) Lfe 

it?ai 1 zifi^iz^iztj^^t (0) , 3!fSfm 

[0 0 7 5] mmz. y U-Al/- hMfcsgP lint. 

1 6|g|5gtc^5i^4x^«J!g4^i:4 bf>v h(^7U-^L/ 

-h^$:^fs;#i-t5fe4?)tc, m^it, mi (a) {c^^-r 

J:e)lCTKl^X1.6X4t:'^y I>©2/Jf- h S RAM)&if 

[0 0 7 6] z:Z.T*4 If hdy^^ih^r Kl/:^ (WR A 

DDR) t:M^Th^-T-9 (WR DATA) li, BI5^L?5eV^*;^ 
h C P UiCg^Stu :x— y-'CDmMCDiaSlC J: U "r- ^ 

^M^mMl 0 9^CfeV^TM^'^e)tlTV^S4 fcl'-V h®m 
ili^^tCMfS-rS, 4bf^vN (DATA[3:0]) tt:7 

7. (RD ADMi) (CldU «?te}^^mgPl 0 2i)^^<Dmm 

6)iB*ffisn;S:f-'-^ (rd data) ti, :7U-i=,i/-h 

fgg^i ostcmijsns. 

[0 0 7 7] 07 (B) li, Z1®SRAM1 1 1 CDf^- 
^CD-^J$:3^Lfe=fe;(DT% TK^:^ "0" (MMl 1 2 
Tb't^^ic^) ictif^-^ "0" (7^-^tgiya.*'f) 
5b\ 7 F \yx " 1 " (m 1 1 2 (DBAttH^l't^) iz\t 
^-9 "1 5" j!)^, TFU;^ "7" («?ai 1 2(Z)^ 
MSCf5 0%) tCttf'-^S? "4" TKL':^ "14" 

(«jlSl 12;&^7;b^«) IClif'-^f "2" ii\ 7KI/ 
7. "1 5" (AC7^^^^) \Z\t^-9 "1" iS^^ 

[0 0 7 8] aPt>, AC«® (^KCr^-f9^) lCj:€>|g 
I&Bf (15) li, ^b-Ar^SI^^&L (t?!/-^^-!- 
= 1) T'iM^-r€>. AC7^!*:^^^bJ5:VN*'«?t!ll 1 
27b^7;i/3^fl;(7)WF (14) li. 7U-Z»l/'-M/2f 

i&f^l-S. *;^imi 1 2©afi:<)^5 0% (7) T'li. 

7 u-A I/- hi /4 T'l&f^-rs. -e LTmas 112a) 

^;^HStS^lC^§ il(l),7l/-Al/-M/15 
T*i&f^U m?iiil 1 2*^tc;&Si: (0) 



(10) «^^2 0 0 1 -2 3 8 1 8 9 
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[0 0 7 9] i^mkOMM.2.\Z7Ss\^fz.iiot^W>\^ • m 

f^n%% 1 1 ^ms-v u-Ai/- H^ffsspi 1 1 tcs 

^^L■rv^^^i^{i, liyffil 1 2®^?:^'t€)i^:>siii 

l&f^ U T V ^ S#^ti> 112 (D^tf^izm.^ < 

t*eoT«Mi 1 2(D^^rS^mU-t^tcisbizyu-h, 
10 LT^^So mi 1 20aS:<ST{c#oTS 

[0 0 8 0] mzmmM^nr=.^^=i-—^it. ra 

5 IS • Sra^MfSgP 1 1 Oj^tfy u- A b- hM!Z^3 1 

1 i{cfeitsig^$:> «?ai 1 2(DM\zmt>^irmz 

y)iy\y-A. ■h^^yjvfm&.izm&tiHi^^K ^ 
li, iiSttSiiniiM-e^iJffl U, ®fii 1 2(Z)j^*^i?) 

[0 0 8 1] *fc7^ll;^®^ffi2(Z)ftfi©ffi®i:l/T. ^ 

-ecD^ ^ "J gp 1 0 3 ^ u maziz^ i^x 
mm^mmt^^o^^m^i^m^^mv&^o apt., 

m^O) "1/16" (7)®#T-*-^ $:^M-etSfel:)-© 
^*T'fe-5#a-tdu r^§I§ • *iM^*f*SgPi 1 0(Z»|g^ 

$:«i;"4" (^51^^1/4) icftM-tSo 
Uapi 0 3«>^^'J ^i^LLXy JXmf^OMB'T- 

MfSgP 1 1 0 5:^Tfc V ^„ 3 e) -r § 3 i: (C 

j: y , ;i ^ U SP 1 0 3 ^ U ^*Cf5 UTa^fC^iM 

ir^mm'T—^(Dwm.^wt^x^^^}i\zt£^. 
[0 0 8 2] ts^iBimm\t, w&.oym^ im^^t^^T. v 

[0 0 8 3] *fe*ig^<z)aeu«, laMLfeiSifej^ffi® 

40 atlS:ieg-t-5V7h^7x7<Z)::^ay'7A3-K$:fS^ii: 

^ (^fettcpuwu) *^iB1ii^M;(c*SM$tife:^n^^v 
zio^. f31iKSEt*:*^e)^ai$4i3t-/niy^A3 

feyD^*5A3-K$:^t-r-l)Z:i:{Cj:»J, ftfjiLfell 

50 fie^^ro«sii*^^sns^i-tT^<, a 
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3- KOlia^fc^o'g, ay\^:L-ii±-vMWibX'<^?> 

[0 0 8 4] 3e>{c, mwmti^iom^&^tirc-^a^f 

[0 0 8 5] m:tCji^;fe4:^(C:$:||fe®J^ffi{C<}:ti 
[0 0 8 6] 

[0 0 8 7] *fe*ie^lCJ:|l,(i. IS®C«;d&«*&L 20 
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m 1 ] ^mmmi&mm i {c^s«=^m<dx ^ tfs 
[0 2 ] :^mmm 1 01^5 1 tussoisf^f^-^isr^^ 

t^f-^'^>y^-V-h (A) Mf'y-j=f-'7nv'7 (Late 
h Clock) (D^cJm\^%:7S^tm (B) "efeS. 
[®3] *^®il^ffiUC#«>«i^tr^§l^^ 

w^is^ i^nv'pm.mmm.mmtmxtb 
[04 ] ^^cnmmim 1 (c^sii^^x 

[05] :^m<Dmm<mm2iz%s>mmmm<Dim 

[06] ||J|(Z)?^ffi2tC«srBl§(g- W^^*f&g|50^ 
(A) i:, IS^34X7^:f=-^^J (B) %:Btm'^ 

[07] ||jiifflJg®,2{C'0^67l/-Al/-hMlSg|5OO# 
(A) t, t2S$4xfef-'-^M (B) $:a^-r0T'fe 

•5, 



[03] 













AC 






1/1 Clock 


3.3V 








1/1 Clock , 


3.3V 






7/H?« 


1/1 Clock 


3.3V 




l/2l?^' 1/271/-A 




1/2 Clock 


3.1V 


1Sr&5/8 






1/2 Clock 


3.1V 




1/2)6?^- 1/4 7 I/- A 




1/2 Clock 


3.1V 




l/4j^il-l/4 7U~A 




1/4 Clock 


2.9V 


mm2/8 






1/4 Clock 


2.9V 




l/8)^^' 1/16 7L/~A 
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2.7V 
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2.5V 
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CPU 
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FIFO 
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t 



I BOS IF h -23 



7-w; h -2b j. ^ 



1 



BUS IF p -'-Sa 



FIFO 

X 
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L 



KTSC 
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3d 



]~-14 



I t — 15 
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I 



ROI 



-37 
36 
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— 18 
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XB 
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(51)IntXl7 

H 0 4 N 5/225 
5/232 



F I 

H 0 4 N 5/225 
5/232 



B 5K0 2 7 
Z 



F^-i^(##) 5C022 AA12 AA13 AB68 ACOO AC03 

AC69 

5C062 AAll AA14 ABIO AB23 AB42 



AB43 AB47 AB49 AB50 AC05 

AC08 AC25 AC58 AC68 BAOO 
5C064 AAOl AC12 AC22 ADOl AD02 

AD08 AD14 
5C073 AA05 AA06 AB04 BB02 BC04 

CB03 CE02 
5C076 AA21 AA22 BA03 BA04 BB04 

BB06 CA02 CBOl 
5K027 AAll BB17 



